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straight line, for they make equal angles with these tangents. If , 0 and 0' are made the fixed centres about which the ellipses rotate the contact point lies in the line of centres; hence the action is pure rolling. The distance 00' = OM + 0'N = AB, as already stated. Also, OlOl' = A'Bf = AB = 00'.
As M and N are any points similarly located in the two equal ellipses, the contact point will always be in the line of centres if the conditions as to these centres given at the beginning of this article be observed.
If there is no sliding between the two ellipses in acting through the angles POM' and PO'N', respectively, (Pig. 82), the arcs PM' and PN' must be equal. This equality can be shown as follows:
OP + 0,P = AB = A'B' = O'P + 0/P,    .    .    (1)
also         OP + O'P = AB = A'B' = Of + 0/P ;  .    .    (3)
/. OP + 0,P = OP + O'P = O'P + 0/P = OiP + 0/P. .    (3)
From either the first and second, or the third and fourth members of (3) we get:
0:P=   O'P,........(4)
from which it is seen that the arcs PB' and PA are equal.
In a similar way it can be shown that OilP = 0'2V7, and that the arcs AM' and B'N' are equal: therefore the arc PM' = AP - AM' is equal to the arc PN' = B'P - B'N'. This demonstration is general and will apply to any pair of points which can meet as contact points. If the points P and M lie on opposite sides of AB, and P and N lie on opposite sides of A'B', the values of PM and PN become PB + BM, and PA' + A'N, respectively, but the equality of the arcs is maintained.
The driving will be positive in the direction indicated, until the phase shown in Fig. 83 is reached, when the normal passes through both fixed centres, and the driver might, continue to rotate without imparting further motion to the follower. To secure con-